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Abstract not available for CN 1218334 (A) 
Abstract of correspondent: EP 0918407 (A2) 
A scalable stereo audio encoding/decoding method 
and apparatus are provided The method includes 
the steps of signal-processing input audio signals 
and quantizing the same for each predetermined 
coding band, coding the quantized data 
corresponding to the base layer among the 
quantized data, coding the quantized data 
corresponding to the next enhancement layer of the 
coded base layer and the remaining quantized data 
uncoded due to a layer size limit and belonging to 
the coded layer, and sequentially performing the 
layer coding steps for all enhancement layers to 
form bitstreams, wherein the base layer coding step, 
the enhancement layer coding step and the 
sequential coding step are performed such that the 
side information and quantized data corresponding 
to a layer to be coded are represented by digits of a 
same predetermined number; ; and then arithmetic- 
coded using a predetermined probability model in 
the order ranging from the MSB sequences to the 
LSB sequences, bit-sliced left-channel data and 
right-channel data being alternately coded in units of 
predetermined vectors, 
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bsac_lstep_data_blockO 
{ 

lslayer=0; 

while(data_available()){ 

bsac_lstep_stream(lslayer) 
Islayer-H-; 

} 
1 










[^7.2]bsac lstep streamQ^^ 








bsac_lstep_stream(lslayer) 
{ 

for(i=lstep_offset[lslayerJ; 
i<lstep_offset[lslayer+l]; 
BSAC_stream_buf[il 

BSAC_stream_buf[] 

t. 

# BSAC_stream_buf[]l&#3>J >hf%» 
bsac jraw_data_block() , 

#&HM^Ji BSAC KfTTftmfeftM 






8 


unimsbf 


*/ 

} 







7.3]bsac_raw_data_blockQ5? & 
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bsac_raw_data_block0 
{ 

bsac_main_stream() 
layer=l; 

while(data_availableO 
layer<=encoded Iayer){ 

bsacjayer„stream(nch, layer) 

layer++; 

} 

byte_alignment() 
} 



7.4]bsac_main_streamQ^ & 





4** 




bsac_main_stream() 






{ 






nch 


3 


unimsbf 


switch(nch){ 






case 1: bsac_single_main_stream() 






break 






case 2: bsac_pair_main_streamO 






break 






} 






} 







[ 7.5]bsac_single_main_stream()fr & 
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bsac singlejnain streamQ 
{ 

itp_data_present 
if(ltp_datjpresent) 

Itp_data() 
bsac_channel_stream(l,l) 

} 






1 


unimsbf 


[4L 7.63bsac_pair_main_streamO^ & 








bsac_pair_main_streamO 
{ 

ltp_data_present 
if(ltp_dat_present){ 

ltp_dataO 
Itp__data() 

} 

common_window 
if(common_window) 

stereojmode 
bsac_channel_stream(2,corammon_ 
window) 

} 
} 






1 


uimsbf 


1 
2 


uimsbf 
uimbf 



7.7Jbsac_layer_stream()^J & 





4k$ik 




bsac_layer_stream(nch,layer) 
{ 

bsac_side_info(nch,layer) 
bsac_spectral_data(nch,Iayer) 
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} 



7.8]bsac_ctaannel_stream()£j & 





0* 




bsac_channel_stream(ncn,common_ 
window) 

{ 

for(ch=0;ch<nch;ch++) 
max__scalefactor[chl 






8 


uimbf 


ics_info() 

if(!common_wmdow) 

icsJnfo() 
for(ch=0;ch<nch;ch++){ 
tns data_present[chj 
if(tns_data_present[ch]) 

tns_data() 
gain_control_data_present[chJ 
if(gain_control_data_present[ch]) 
gain_controI_data() 

} 


1 

1 


uimbf 
uimbf 


1 


uimbf 


PNS_data_present 
if(PNS_data_present) 
PNS_start_sfb 


6 


uimbf 


bsac_general_info(nch) 
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bsac_layer_stream(nch,0) 
} 



[$l 7.9]bsac_general_infoO^J & 



bsac_general_info(nch) 
{ 

framelength 

encodedjayer 

for(ch=0;ch<nch;ch++){ 
scalefactor_model[ch] 
main_ArModel[ch] 
ArModel_model[ch) 
scf_coding[ch] 

} 
} 



10/11 
6 

2 
5 
2 
1 



uimbf 
uimbf 

uimbf 
uimbf 
uimbf 
uimbf 



[4 7.10]bsac__sidejnfo0^ & 



bsac_side_info(nch,Iayer) 
{ 

if(nch= =1 && PNS_data_present){ 
for(sfb=PNS_start_sfb; sfb<max_sfb; sfb++) 
acode_noise_flag[g] [sfbj 

} 

else if(stereo_mode > 1 1| PNS_data_j>resent) 
for(g=0;g<num_window_group;g++) 
for(sfb=Iayer_sfb[layerJ;sfb<layer_sfb[Iayer+ 

l];sfb++) 



0..1 



bslbf 
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0..1 
0..1 



0..2 



{ 

if(stereo_mode = = 2) i 1 

acodejns jised[g] [sfb] 
else if(stereo_mode = = 3) 0..3 

acode_stereo_info[g] [sfb] 

} 

if(PNS_data_present && 
sfb>=PNS_start_sfb){ 
if(stereo_info = = 0 1| stereo Jnfo « = 3){ 

acode_noise_flagjlg] [sfb] 

acode_noise_flag„r[g] [sfb] 

} 

if(stereo_info = =3){ 

if(noise_flagJ[g][sfb] && 

noise_flag_r[g][sfb]) 

acode_noise_mode[g][sfb] 

} 

} 

} 
} 

for(ch=0; ch<nch; ch++) 

for(g=0; g<mim_window_group; g++) 
for(sfb=layer_sfb[layer]; 
sfb<layer_sfb[layer+l]; sfb++) 
acode_scf[ch][g]lsfb] 

for(ch=0; ch<nch; ch++) 

for(sfb=layer_sfb[layer] ; 

sfb<layer_sfb[layer+l]; sfb++) 



0..13 



bslbf 
bslbf 



bslbf 
bslbf 



bslbf 



bslbf 
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Bj l_ m/ rm mmm fl CI »Vm|««m VinMnAVir /fMAimi " * 1 \ 1 

ioi\g— u; g < oum_winaow_group ? g-t-t-jj 




hdhf 


Dano^sip nuin wioqow groupj t g 






ior^i— swu__oiisetiDan(ij , 






i<swb_offset(band+l] ; i+=4) 






cband = index2cb(ch,l); 






if(!decode_cband[ch] [cband]){ 






acode_ArMode[ch] [cband] 






aecode^CDaiia[CojiCDanaj — 1 9 

} 

} 
} 
} 







[^ 7.11]bsacjspectral_dataQ<»? & 









bsac_spectral_data(nch,layer) 
{ 

for(snf=maxsnf; snf>0; snf-){ 
for(i=0; i<Iast_index; i+=4){ 
for(ch=0; ch<nch; eh++){ 

if(i>=layer_index[ch]) continue; 

if(cur_snflch][i]<sni) continue; 










dimO = diml = 0 
for(k = 0; k<4; k++) 
if(prestate[chJIi + k]) diral++ 
else dimO++ 
if(dimO) 

acode_vecO 
if(diml) 


0.14 


bslbf 
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acode_vecl 

for(k*=0;k<4;k++) 

if(sample[ch]{i+kl 

&&!prestate[ch][i+k]){ 

acodesign 
prestate[ch][i+k] = 1 

} 

} 

cur_snf[ch][il~ 

if(totaI_estimated_bits >= 

available_bits[layer]) return 
} 

} 

if(total_estimated_bite >= 
available_bits[layerl) return 

} 

} - 



0,14 



bslbf 



bslbf 



0 

1.8.1.bsac_chanuel_stream 
< common_window ' ft *P * * * ** 

4 max_scalefactor[ch]' 4t**t«S*«***.tf-» *<t*4Mt *> 8 

' tns_data_present[ch]' TNS • 

1 gaia_control_data_present[ch]' &#- > r-#'&> ACC 
t^#T#^^#^( SSR ) a&4UB#*tf«/****#*. 
'stereo mode' 2 4M*4, 

£t 4 00' 4Ufc&£, '01' ;M^#ms_used$;ft 1, '10* 
«>W>SMIrAt4MI* ms_used ^ max_sfb MM 1 4MMt ' U * *- 
^^y&tt&^.Sr f&ffit stereojnfo ^ max_sfb 2 teJrfc. 
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1.8.2.bsac_data 

• frame Jength ' ;M£ttrt#*feft4£A» **4*#*1F. 
*M^f£ifclH- ( m/s ) fljf, 9 tff\i4M4r-5-tft, £ 

ifeJUlr 10 JM\ ' encoded Jayer ' 4L#*4i*rt4*^lS Jt^lfc^, 
je^-f- 8-kbps «|i»*-r*<ft^* 3 te, f&tf-f 1-kbps fll*«1riMW# 6 
4 2.1 3.1 4^*t&^^&. ' scalefactor_modeI[ch]' 

JL4.2;MW^. 









0 


7 


^L. 5*5 


l 


15 


45.6 


2 


31 


45.7 


3 


63 


5.8 



* minArModel » 4L***«^*******^*- 
« ArModel_model ' 4* J §&^£^&» ArModel #» 

min ArModel ^fltf 44.3 4*tt4*&. 



[4 4.3]^^ ArModel 







*2*]4 


0 


3 


45.9 


1 


7 


£5.10 


2 


15 


45.11 


3 


31 


45.12 



1.8.3.bsac_side_info ft 

&4£&j&ff#^. ' acode_ms_used[g][sfb]* 4^*t msjused 
^#3l#IMI^> ms_used^ 1 ^#&4^&#£W*^& g 3* 

jrb^ij S-^Mf scf M/S * t ms_used £.;0*T: 
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0: &3L 

1 : ms_used . 

* acode_ras_used^[g][sfl^] , ras_used ttm® 
^, ms_used # 1 ***4L*«*fa^*Lg #»»WIBJMif 
scf ft M/S * t ms_used &:U*T: 

0: ^ 
1 : msjised . 

• acode„stereo„info[gJ[sfb]' ;M^ms_useds£##4U&^#£!j#4& 
ms_used % 2 frMm^M 

f scf ft #Jfl AIM ft AIM, * t stereojnfo ^5C>T: 
00: 

01 : msjnsed ; 
10: lntensity_in_phase ; 
11 : Intensity j>ut_of_phase . 
' Acode_scf » 
' acode_ArModeI ' ArModel 
ArModel 4.3 

1.8.4.bsac_spectral_data 

jHJS BSACfc*. «-fMlft*tW#A*X«it*4t«>** 
fr*a&frftJi &*t«, (U**A^**ft^. £ acode_vec0' 
ft ArModel fcti^jMM**--^* < subvector 0 ) 

#*MP. ' acode_vecl ' %L-*$\ft%T ArModel 
ft^-ffii ( subvector 1 )3&4T&JiL8,&i1a%$¥i&ft3r. ' acode_sign ' 







2 


8192, 0 
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< 16 Kbps ) m%&$LJs, tt^AT-^t^Mliifc. 

^ MSB ^N*, **#i***Mf *M4M AJUHt 

ft**. *4Mt«4fciUtfT«Wt*, **.£**, #JL3M«AT- 

iUI#£A32> 40 > 48. 56#»64 Kbps 

2.#**t*£ 

2.1.1. bsac_channel_streain $$f^ 

&J&#T&#, *f bsac_channel_stream i£*f#*. tk.* #3) 
max_scalefactor . *J&, #f J ics_info(). *r**TNSit*. M#* TNS 

I>J#3»] stereo_mode , Bt£#5* BSAC 

2.1.2. bsac_data##M% 

framejength /^f encoded Jayer v >b 

2.L3.bsac_stream 

BSAC A4lSfc+*****A***fr*, * 

A#A, #***fr**ft*. *T--*«*«**#A**r»*» 



2.1.4.stereo_info i& msused 

f% stereo_info M, ms_used Sfctftfl stereojmode &t 
stereo__mode %Jfi3-fap%-ik. stereo_mode A 0 & 1 , Mfot^ 
stereo_info & ms_used #M^. 

stereo mode % 1 , »J#f;##f ms used 1 . ms_jised 
M/S i-'fMJbM'fh MJ&*M* M/S J-fl^&H. 
stereo_mode ^2, 5.13 #f ^M^** ms_used #$*ff 

^. «^ms_used^-ff4#^M/S^^*fc.J£^, J^«ih* 

M/S ^ 

[4 5. 13Jms_used %M 







2 


11469, 0 



stereo_mode # 3 , 5.14 0r?F6«^*t stereo Jnfo 

M/S jMM » A#t«L 

5.14)stereo_info 







2 


13926, 4096, 1638, 0 



2.1.5bsac_side_iDfo 
2.1AUb*IS-f-**JM 

#M*fr******ISf*ft. *************** 4 
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•rt#*f^. fe% scf_coding #M £iM 

# max_scalefactor 8 i&f , £4M«ti|, 

max_scaiefactor i? % -*& B-f 4l« £*4H". 8 



4L &UUL^>tM n 





I 


D 


I 


D 


I 


D 


I 


D 


I 


D 


I 


D 


I 


D 


I 


0 


68 


16 


87 


32 


46 


48 


25 


64 


9 


80 


40 


96 


96 


112 


112 


1 


69 


17 


88 


33 


47 


49 


19 


65 


10 


81 


43 


97 


97 


113 


113 


2 


70 


18 


89 


34 


48 


50 


20 


66 


12 


82 


44 


98 


98 


114 


114 


3 


71 


19 


72 


35 


49 


51 


14 


67 


13 


83 


45 


99 


99 


115 


115 


4 


75 


20 


90 


36 


50 


52 


15 


68 


17 


84 


52 


100 


100 


116 


116 


5 


76 


21 


73 


37 


51 


53 


16 


69 


18 


85 


53 


101 


101 


117 


117 




77 


22 


65 


38 


41 


54 


11 


70 


21 


86 


63 


102 


102 


118 


118 


7 


78 


23 


66 


39 


42 


55 


7 


71 


22 


87 


56 


103 


103 


119 


119 


8 


79 


24 


58 


40 


35 


56 


8 


72 


26 


88 


64 


104 


104 


120 


120 


9 


80 


25 


67 


41 


36 


57 


5 


73 


27 


89 


57 


105 


105 


121 


121 


10 


81 


26 


59 


42 


37 


58 


2 


74 


28 


90 


74 


106 


106 


122 


122 


11 


82 


27 


60 


43 


29 


59 


1 


75 


31 


91 


91 


107 


107 


123 


123 


12 


83 


28 


61 


44 


38 


60 


0 


76 


32 


92 


92 


108 


108 


124 


124 


13 


84 


29 


62 


45 


30 


61 


3 


77 


33 


93 


93 


109 


109 


125 


125 


14 


85 


30 


54 


46 


23 


62 


4 


78 


34 


94 


94 


110 


110 


126 


126 


15 


86 


31 


55 


47 


24 


63 


6 


79 


39 


95 


95 


111 


111 


127 


127 
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I 


D 


I 


D 


I 


D 


I 


D 


I 


D 


I 


D 


I 


D 


I 


D 


0 


60 


16 


53 


32 


76 


48 


34 


64 


88 


80 


9 


96 


96 


112 


112 


1 


59 


17 


68 


33 


77 


49 


35 


65 


22 


81 


10 


97 


97 


113 


113 


2 


58 


18 


69 


34 


78 


50 


36 


66 


23 


82 


11 


98 


98 


114 


114 


3 


61 


19 


49 


35 


40 


51 


37 


67 


25 


83 


12 


99 


99 


115 


115 


4 


62 


20 


50 


36 


41 


52 


84 


68 


0 


84 


13 


100 


100 


116 


116 


5 


57 


21 


70 


37 


42 


53 


85 


69 


1 


85 


14 


101 


101 


117 


117 


6 


63 


22 


71 


38 


44 


54 


30 


70 


2 


86 


15 


102 


102 


118 


118 


7 


55 


23 


46 


39 


79 


55 


31 


71 


3 


87 


16 


103 


103 


119 


119 


8 


56 


24 


47 


40 


80 


56 


87 


72 


19 


88 


17 


104 


104 


120 


120 


9 


64 


25 


48 


41 


38 


57 


89 


73 


21 


89 


18 


105 


105 


121 


121 


10 


65 


26 


72 


42 


39 


58 


24 


74 


90 


90 


20 


106 


106 


122 


122 


U 


54 


27 


73 


43 


81 


59 


26 


75 


4 


91 


91 


107 


107 


123 


123 


12 


66 


28 


74 


44 


82 


60 


27 


76 


5 


92 


92 


108 


108 


124 


124 


13 


67 


29 


43 


45 


83 


61 


28 


77 


6 


93 


93 


109 


109 


125 


125 


14 


51 


30 


45 


46 


32 


62 


29 


78 


7 


94 


94 


110 


110 


126 


126 


15 


52 


31 


75 


47 


33 


63 


86 


79 


8 


95 


95 


111 


111 


127 


127 



%^ # max„scalefactor *fJ%& 8 
Ttit, < *P max_scalefactor ) %0i;%X.4fm?2~M£tiM4t 

JMUftJS. ^ max_scalefactor tWIWitMWWWf. 



for(ch=0; ch<nch; ch++) 
if(scf_coding[ch]= = l) 
for(g=0; g<num_window_group; g++) 
for(sfb=layer sfb[layer]; sfb<layer_sfb[layer+l]; sfb++){ 
sflch](g][sfb] = maxscalefactor - arithmetic_decodingO; 
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} 

} 

} 

else{ 

foKg^O; g<num_window__group; g++){ 
for( sfb=layer_sfb[Iayer]; sfb<Iayer_sfb[layer+ll; sfb++) 
tmpindex = arithmetic_decodingO; 
if(tmp_mdex = = 54) 

tmp_index = 54 + aritlimetic_decodingO; 
if(sfb = = 0) 

tmpjndex = max_scalefactor - tmp_index; 
else 

tmp_index = sflch][g][sfb-l] - tmp_index; 
sf[ch][g][sfb] = index2sf[tmp_indexl; 

} 

} 

} 

} 

iUL, layerjifb[layer]&*Wf t B-f-aMflWfr**** 
ra-f^f » & layer jifb[layer4vlR&4Lfc#l . 

#**fr***#JMT 32 miMA^it. 

4.4 J8ffl*«t 



[4 4.4]BSAC 



ArModel 






ArModel 


4M*t 
















0 


0 




16 


8 


4 6.16 
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1 


- 


4$ 


17 


8 


46.17 


2 


1 


46.2 


18 


9 


46.18 


3 


1 


^6.3 


19 


9 


46.19 


4 


2 


46.4 


20 


10 


46.20 


5 ' 


2 


46.5 


21 


10 


46.21 


6 


3 


4L 6,6 


22 


11 


46.22 


7 


3 


46.7 


23 


11 


46.23 


8 


4 


4 6.8 


24 


12 


46.24 


9 


4 


46.9 


25 


12 


46.25 


10 


5 


46.10 


26 


13 


46.26 


11 


5 


46.11 


27 


13 


4t 6.27 


12 


6 


46.12 


28 


14 


46.28 


13 


6 


46.13 


29 


14 


4 6.29 


14 


7 


46.14 


30 


15 


46.30 


15 


7 


46.15 


31 


15 


46.31 



#* 4.3 ^H«tWt. 
ArModeI_model tf&4^ Wfl#M> 2 

<MAf . *#fc*4HMMfc*t***£* 5 min_ArModeI fife. 

for(ch=0; ch<nch; ch++) 
for(sfb=layer_sfb[layer]; sfb<layer_sfbllayer+ll; sfb++) 
for(g=0; g<num_window_group; g++){ 
band = (sfb*num_window_group) + g 
for(i=0; swb_offset[band]; i<swb_offset[band+l]; i+=4){ 
cband = index2cb(g,i); 
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if(!decode_cband[ch)fg]{cbandl){ 

ArModel[g][cband] = mm_ArModel + arithmetic_decodingO; 
decode_cband[ch][g][cbandj = 1; 

} 

} 

} 

&X, layer_sfb[layerJ^^S>ir t &mjffy#k 
0r£&!&4klbifmT%f , & layer^sfb[Iayer+l]^4^®^Mf . 
decode_cband[ch]lg][cband]A— ^#4, ( 1 ) # ( 0 ) # 

$2>J ArModel t- 

*4L6.i 2J&6.31 #*JMU»*****^^WW^**. 

*ft**«*iMWH***, J*IUM«*Mr**. ******* 
AW<MUW^WW4. **4M #4*. MSB 

<ft&, i£AT-MSB tf#Jf^&#3U.LSB 6M£##&#*I*I> 
%&<&Xn. MSh&tm$&tfi> IJ» MSB* 
LSB ifcfrfcM***, £*£iMf****&flL t^, 

*fc#o. ********* 1. 

6.1JBSAC #4M» 0 
= 0 

BSAC 1 

[4 6.2JBSAC 2 



snf 


pre_state 
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1 


0 


4 


14858, 13706, 12545, 11545, 10434, 
9479, 

8475, 7619, 6457, 5456, 4497, 3601, 
2600, 1720,862,0 


[&6.3]BSAC#*«3 

frm& = 1 


snf 


pre_state 


* 




1 


0 


4 


5476, 4279, 3542, 3269, 2545, 2435, 
2199, 

2111, 850, 739, 592, 550, 165, 21, 0 


[Jl 6.4]BSAC 4 

frmti =2 


snf 


prejstate 






2 


0 


4 


4299,3445,2583,2473,1569,1479,1371 
,1332,450,347,248,219,81,50,15,0 


1 


— 1 — 

0 


4 


15290,14389,13434,12485,11559,106 

27,9683,8626,7691,5767,4655,3646, 

2533,1415,0 


4 




3 


15139,13484,11909,9716,8068,5919, 
3590,0 






2 


14008,10384,6834,0 






1 


11228,0 




1 


4 


10355,9160,7553,7004,5671,4902, 

4133,3433,1908,1661,1345,1222, 

796,714,233,0 






3 


8328,6615,4466,3586,1759,1062, 
321,0 






2 


4631,2696,793,0 






1 


968,0 
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[& 6.5JBSAC 5 

=2 



snf 


pre_state 






2 


0 


4 


3119,2396,1878,1619,1076,1051, 

870,826,233,231,198,197, 

27,26,1,0 


1 


0 


4 


3691,2897,2406,2141,1752,1668, 

1497,1404,502,453,389,368, 

131,102,18,0 






3 


11106,8393,6517,4967,2739,2200, 
608,0 






2 


10771,6410,2619,0 






1 


6112,0 




1 


4 


11484,1010o,7o09,7U4j,5U3j,jdZ1, 

2756,2603,2296,2143,1990,1531, 

765,459,153,0 






3 


10628,8930,6618,4585,2858,2129, 
796,0 






2 


7596,4499,1512,0 






1 


4155,0 



[&6.6]BSAC3MM»6 
=3 



snf 


prejstate 






3 


0 
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